Reflex sympathetic dystrophy is an extremely incapacitating disease often associated with a history of local injury. It is a condition well known in adults although the diagnosis is often missed. The following case is reported because the condition is rare in children.
CASE HISTORY An 8-year-old girl suffered an injury to her left knee. Initially it was sore and swollen but after five days her left leg below the knee became swollen, painful, cyanosed and cold. Her left popliteal, posterior tibial and dorsalis pedis pulses were decreased. Recovery followed a week of bed rest with the leg elevated. After two further episodes over the next six months she was fully investigated. All tests including ESR, X-rays of her leg, myelogram and left femoral angiogram were normal. The diagnosis of reflex sympathetic dystrophy was made and treatment with oral prazosin and physiotherapy was begun.
!wo months later she was limping, her left thigh and calf muscles were wasted and she had hyperaesthesia of her left foot which was also cold and sweaty. An intravenous guanethidine block was performed eight months after the initial injury. The left leg was exsanguinated and a tourniquet was applied before guanethidine 10 mg diluted in saline 20 ml was injected through a butterfly needle in the foot. After six minutes the cuff was released. The foot temperature, which was 3.8 QC lower on the left foot following local cooling of both feet before the block, warmed to nearly the same temperature as the right foot 12 minutes after the cuff was removed. Tests of response to cold during the next 24 hours showed that temperature differences between the two feet were much less than before the block. The clinical improvement was gradual and eve~tually she was able to run and play games agam for several months. Intermittent episodes of pain, weakness and hyperaesthesia began to recur and eventually fifteen months later (almost two years from the initial injury) she returned on crutches, as she had been unable to bear weight on her left leg for eleven weeks. She had pain in her leg and foot, hyperaesthesia, muscle wasting of her thigh and calf ( Figure 1 ), demineralisation of her bones, thinning and shortening of the tibia and fibula, and her foot was cold, sweaty and cyanosed.
The diagnosis of reflex sympathetic dystrophy was confirmed by testing the skin potential response. I ,2 Lumbar sympathetic block was performed under light general anaesthesia and X-ray control using 0.5070 bupivacaine 6 ml with Conray 280 1.0 ml to demonstrate correct positioning of the needles and spread of the anaesthetic at L2, 3,4. A marked improvement resulted and she was able to walk for almost 28 hours before the local anaesthetic block wore off. The block was repeated two and four days later with similar results. Two weeks later the block was repeated under anaesthesia using 10 per cent phenol 4 ml. The position of the injection was checked under image intensification using Conray 280. The following day she was free of pain and able to walk without a limp.
Two months later while overseas she injured her leg again. It became painful and a belowknee plaster was applied. Her symptoms worsened until her return when the plaster was removed and active exercising was recommended.
When she was seen ten months after the phenol block her leg had grown and the wasted muscles had recovered. The growth line was demonstrated on X-ray ( Figure 2) .
About a year after the blocks she had a brief period of discomfort which resolved without treatment and she is now symptom-free. DISCUSSION Reflex sympathetic dystrophy is rare in chidren but it is important to be aware that it can occur. Adequate early treatment can be curative while prolonged delay can result in permanent disability. 3 The clinical features of reflex sympathetic dystrophy may include a history of injury, pain in the limb, hyperaesthesia, hyperhidrosis, cyanosis, cold skin, demineralisation of bones, oedema and muscle-wasting. The presence of at least four of these is suggestive of reflex sympathetic dystrophy.4 Our patient had most of these features and another which would be unique to children -cessation or slowing down of bone growth and shortening of the limb.
The diagnosis can be confirmed by testing the skin potentials in response to a stimulus, in this case a sudden loud noise. Abnormal response indicates sympathetic dysfunction 1 • 2 (Figure 2 ). Cessation of pain following sympathetic blockade is further evidence of sympathetic dysfunction. Our patient showed this following three separate blocks before a permanent phenol block was performed.
The technique of neurolytic sympathetic blockade has been reported in adults. A recent series of 386 cases reported by Cousins et al. describes the technique in detail. 5 The needles are placed on the antero-Iateral border of L2, 3, 4 under image intensification and checked in lateral and AP views. Confirmation that the injection is in the correct place is shown by free spread of the radioopaque dye (Conray 280) with the local anaesthetic up and down in front of the vertebral bodies. The spread in this lO-year-old patient was similar to that reported in adults.
Sympathetic blockade in isolated limbs using guanethidine was reported by Hannington-Kiff in 1974 and by others since. 6 ,7,8,9 The technique is similar to that described by Bier for intravenous regional anaesthesia. 10, 11 Guanethidine releases noradrenaline and then prevents its re-uptake thereby depleting noradrenaline in the storage granules in the adrenergic nerve endings. 12 An intravenous guanethidine block should reduce sympathetic activity in the affected limb. The duration of action varies but if it is effective the cycle of pain followed by vasoconstriction and the other features of reflex sympathetic dystrophy can be broken with regression of clinical signs. Beneficial effects lasting several months were reported in six out of 30 patients with peripheral vascular problems by Loh et al. 8 Hannington-Kiff reported that pain was consistently relieved in patients with causalgia. 6 Holland et al. 7 had excellent results in 32 out of 37 patients with reflex sympathetic dystrophy.
Radiographic evidence of demineralisation of bone and its remineralisation following treatment has been described in an adult. 13 This was also seen in our patient as well as evidence of growth retardation before treatment followed by growth recovery during the year following the block (Figure 2) .
The cause of reflex sympathetic dystrophy is not clear. Bonica has reviewed the various theories. 4 They include: 1. local irritation at the site of injury causing vasomotor reflexes and pain; 2. a peripheral nerve dysfunction resulting in an artificial synapse between sympathetic and peripheral nerves as a result of which sympathetic impulses are interpreted initially as pain; and 3. dysfunction of the spinal cord giving rise to central generation of pain and vasomotor reflexes. In assessing all the evidence Bonica states "we are not much nearer to the understanding of the mechanism of causalgia" .
